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Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Transport 
Tractors, Trailers and Industrial Trucks Sectional Committee had been approved by the Transport Engineering 
Division Council. 

This standard was developed in response to worldwide demand for specifications for fork-arm extensions and 
telescopic fork-arms. Fork-arm extensions are used as an economic means of extending the effective blade 
length of fork-arms on fork-lift trucks. They are available with either a closed rectangular cross-section or an 
open inverted-channel cross-section. 

Where possible, preference should be given in using a longer fork rather than an extension. If extensions have to 
be used, preference should be given to the closed cross-section rather than an open type of extension. 

Telescopic fork-arms replace standard fork-arms and provide the truck operator with the means of adjusting the 
fork-arm blade length from the operating position on the truck. They are available either as simple variable- 
length fork-arms for handling loads of varying dimensions or, alternatively, for reaching out or retracting palletized 
loads in double-deep stacking and destacking operations. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with 
IS 2 : 1 960 'Rules for rounding off numerical values (revised)' . The number of significant places retained in the 
rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 

FORK-LIFT TRUCKS — FORK-ARM EXTENSIONS 

AND TELESCOPIC FORK- ARMS — TECHNICAL 

CHARACTERISTICS AND STRENGTH 

REQUIREMENTS 



1 SCOPE 

This standard specifies technical characteristics and 
strength requirements for fork-arm extensions and 
telescopic fork-arms for fork-lift trucks. It applies to 
fork-arm extensions and telescopic fork-arms designed 
for use on stacking lift trucks. 

This standard does not apply to integral transverse 
telescopic fork devices or scissor-action reach devices. 

2 REFERENCES 

The following standards contain provisions, which 
through reference in this text, constitute provisions of 
this standard. At the time of publication, the editions 
indicated were valid. All standards are subject to 
revision, and parties to agreements based on this 
standard are encouraged to investigate the possibility 
of applying the most recent editions of the standards 
indicated below: 



IS No. 
6305 

(Part 1) : 1980 

(Part.2) : 1980 
6876 : 2003 



7525 : 2003 



Title 

Safety codes for powered industrial 

trucks: 

Application, operation and 

maintenance (first revision) 

Manufacture (first revision) 

Technical characteristics and testing 

of fork-arms for fork-lift trucks (first 

revision) 

Mounting dimensions for fork 

carriers and fork-arms for fork-lift 

trucks (first revision) 



3 TERMS AND DEFINITIONS 

For the purpose of this standard, the following terms 
and definitions shall apply. 

3.1 Parent Fork-Arm — Fork-arm having the rated 
capacity at the rated load centre distance, blade length 
and blade cross-section for which a fork-arm extension 
is specifically designed. 

3.2 Test Load, Design Load F T — It is the applied 
load for verifying the strength of fork-arm extension 



and telescopic fork-arms by physical testing or 
calculation. 

4 SYMBOLS 

b — fork-arm blade width, in mm 
C — rated capacity of each parent fork-arm, in kg 
C E — rated capacity of each fork-arm extension, 
in kg 

C R — rated capacity of each retracted telescopic fork- 
arm, in kg 

D — rated load centre distance of each parent fork- 
arm, in mm 

D R — rated load centre distance of each fork-arm 
extension, in mm 

D R — rated load centre distance of each retracted 

telescopic fork-arm, in mm 
F EX — test/design load for open- and closed-section 

extensions 
F T — test/design load for telescopic fork-arms 
/ — blade length of the parent fork-arm or of the 

fully retracted telescopic arm, in mm 
/, — blade length of the fork-arm extension or of 

the fully extended telescopic arm, in mm 
l 2 —=0.9/,- /mm 
M — stress modulator 
R — safety factor 

5 — total lateral clearance between the parent fork 

and the fork-arm extension, in mm 
Y z — actual material yield of extension material 
Y m — minimum specified material yield of extension 

material 

Z — section modulus of the extension of the fork- 
arm tip 

5 REQUIREMENTS FOR RATED CAPACITY 
AND RATED LOAD CENTRE DISTANCE 

5.1 The rated capacity 'C and rated load centre 
distance (£>) for the parent fork-arm shall comply with 
IS 7525. For rated capacities* of 5 500 kg and above, 
the rated load centre distance shall be as specified in 
IS 6305 (Part 1) and IS 6305 (Part 2). 
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5.2 The rated capacity (C E ) and rated load centre 
distance (D E ) for each fork-arm extension shall be 
proportional to the rated capacity (Q and rated load 
centre distance (£>) for the parent fork-arm, that is: 



C E * 



CD 



5.3 The rated capacity (C R ) and rated load centre 
distance (£> R ) for each telescopic fork-arm shall both 
be as specified by the manufacturer, in kilograms and 
millimetres respectively, when the telescopic fork-arm 
is in the full retracted mode. 

6 REQUIREMENTS FOR FORK-ARM 
EXTENSIONS 

6.1 Unless otherwise agreed, the blade length 7' of 
the parent fork-arm for open-section and closed-section 
fork-arm extensions shall conform to the following 
formulae: 

/ > 750 mm 
/ > 0.6 mm /, 

where /, = blade length of the fork-arm extension. 

Extensions beyond this limit shall be agreed to between 
the truck or fork-arm manufacturer and the user, and 
be subjected to hazard analysis. Such fork-arm 
extensions shall be marked accordingly (see 9.1). 

6.2 Fork-arm extensions shall be designed to 
prevent accidental disengagement from the parent 
fork-arm. 

6.3 The yield strength of fork-arm extensions shall be 



tested using a safety factor R as specified in 6.1 
of IS 6876. 

6.4 For open-section and closed-section fork-arm 
extensions, a test/design load 0.5 F EX shall be applied 
two times as shown in Fig. 1. The extension shall 
show zero permanent deflection after applying the 
appropriate yield-test load (0.5 F EX ) a second time 
at the distance l 2 from the. tip of the fork-arm 
(see 7). 

To determine the actual yield point, a preliminary test 
shall be conducted: 



^x = 



R.C.D Y, 

0.5./, Y m 



where 



y = actual material yield; 

Y m = minimum material yield; and 

R = safety factor, in this case > 3. 

6.4.1 Prior to testing the extensions, an equivalent 
sample shall be tensile-tested. The resulting yield value 
shall be compared to the minimum yield specified for 
the material used. This factor shall be used to increase 
the test load to ensure that a minimum-yield material 
will provide the safety factor R. 

6.4.2 The design of the fork-arm extension shall be 
based on the extension's ability to withstand the 0.5 
F nx load over the distance of l r From this, the stress 
shall be calculated from the formula: 



a = 



0- 5 Fex • h 
Z.M 




0.5 F EX 



Fig. 1 Test/Design Load (Applied Twice) for Open-Section and 
Closed- Section Fork-Arm Extensions 
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where 
a 
Z 



M 



= stress; 

= section modulus of the extension at the fork 

tip; and 
= stress modulator which is < 1 and usually 

between 0.4 and 0.8, depending upon 

the material thickness and the design 

parameters. 



NOTES 

1 The modulator is required due to the buckling which 
promotes stresses higher than calculated using the standard 
formulae. The value of the modulator can be determined by 
comparing the actual load required to promote yielding to 
the theoretical load. 

2 The yield point is that point at which bending accelerates. 
This usually occurs after the tip shows a permanent 
deformation of approximately 6 mm over a length of 



1 200 mm. The extension will show various levels of minor 
permanent set throughout the test where the load is applied 
by a series of 50 kg increments. 

6.5 For open-section fork-arm extensions, the 
strength of the retaining system specified in 6.2 shall 
sustain the test/design load 0.5 F EX shown in Fig. 2. 
The extension-retaining device shall also limit 
the vertical movement of the fork-arm extension, at 
the heel end, to 20 mm and show no permanent 
deformation. 

6.6 Lateral clearance between the fork-arm extensions 
and parent fork-arms shall satisfy the following 
requirement. 

The total lateral clearance S shall not exceed 0. 1 times 
the blade width b, and shall be not less than 10 mm. 
This is shown in Fig. 3(a) and Fig. 3(b). 



\? 



0.9 h 



0.5 F EX 



C ^ i 
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Fig. 2 Test/Design Load for Open-Section Fork-Arms 




0.5 S 



0.5 S 




0.5 S 



0.5 S 



(a) Open-Section (b) Closed-Section 

Fig. 3 Fork-Arm Extensions 
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7 REQUIREMENTS FOR TELESCOPIC FORK- 
ARMS 

7.1 The strength of telescopic fork-arms in the 
retracted position, using a safety factor of R > 3, shall 
satisfy the requirements of 6.3. 

The strength of the extended portion of telescopic fork- 
arms, in the extended position, using a safety factor of 
R > 1 .25, shall satisfy the requirements of 6.3. 

7.2 For telescopic fork-arms in the fully retracted 
mode, the test/design load F T shall be applied as shown 
in Fig. 4, for which: 



F T ~R.C R 



where/?>3. 



7.3 For telescopic arms in the fully extended mode, 
the test/design load F T shall be applied as shown in 
Fig. 5, for which: 



where 







T 0.9./, 


•n 

Y m 


£> R 


= 0.5 /,; 






Y 

a 


= actual 


average yield of material; 



\7 



< 



I 



D R 



Fj 



Fig. 4 Test/Design Load for Telescopic Fork-Arms in the 
Fully Retracted Mode 



0.9 h 




0.5 Fn 



Fig. 5 Test/Design Load for Telescopic Fork-Arms in the 
Fully Extended Mode 



4 
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Y m - minimum specified yield of material; and 
R = safety factor, in this case R > 3. 

If the yield factor is not calculated, then a higher safety 
factor of 1.8 shall be applied, This accentuates the 
normal maximum difference between actual and 
minimum yields. 

NOTE — For theoretical purposes, a value of M may be 
determined by experimentation. 

8 TESTING 

8.1 General 

The strength requirements of 6 and 7 shall be verified 
either by calculation, to show that load F T does not 
produce stresses in excess of the yield stress of the 
component parts or by physical testing. In the latter 
case, the procedure indicated in 7.1 shall be followed 
and the requirements of 7.2 shall be met. 

Calculated values shall be based on parameters defined 
by sufficient testing to establish the revised point 
values. 

8.2 Procedure 

Fit the fork-arm extension to the parent fork-arm 
having a blade length complying with the minimum 
permitted in 6.1. The parent fork-arm shall be restrained 
in a manner identical to that when used on a fork-lift 
truck. 

Similarly, the telescopic fork-arm shall be restrained in 
a manner identical to that when used on a fork-lift truck. 

In both instances, apply the appropriate test load twice 
at the specified distance from the fork shank, gradually 
and without shock and maintain it for 30 s each time. 

8.3 Results 

Datum readings shall be taken on the top surface of 
the extension blade tip or telescopic blade tip before 
and after the second test. 

The application of the first load will eliminate the effect 
of initial permanent deflection resulting from localized 
stresses. The maximum permitted deflection is 6 mm 
in a length of 1 200 mm. 

9 INFORMATION FOR USE 

9.1 Fork-Arm Extensions 

The following information shall be supplied with each 
set of fork-arm units: 



a) Mounting instructions; 

b) Capacity rating and limitations of use; and 

c) Periodic examination for wear and damage. 

9.2 Telescopic Fork-Arms 

The following information shall be supplied with each 
set of fork-arm units: 

a) Mounting instructions; 

b) Capacity ratings and authorized uses; 

c) Requirements for the fork-lift truck; 

d) Periodic examination for wear and damage; 
and 

e) A warning that the residual capacity for the 
combination of the fork-lift truck and the 
telescopic fork-arms shall be determined. 



10 MARKING 

10.1 Fork-Arm Extensions 

The following information shall be marked durably 
and legibly on each set of units: 

a) Manufacturer' s name or trade-mark; 

b) Serial number with year of manufacture; 

c) Rated capacity (C R ) and load centre distance 
(D R ) for the fork-arm extension; and 

d) Required blade cross-section and minimum 
blade length for the parent fork-arm. 

10.2 Telescopic Fork-Arm 

The following information shall be marked durably 
and legibly on each set of units: 

a) Name and address of the manufacturer or 
authorized importer; 

b) Serial number with year of manufacture; 

c) Rated capacity (C R ) and load centre distance 
(D R ) for the telescopic fork-arm in the fully 
retracted mode; additionally the rated capacity 
and load centre for telescopic fork-arms in 
the fully extended mode; 

d) For hydraulically powered units, the 
maximum operation pressure; 

e) Mass of one telescopic fork-arm and distance 
of the centre of gravity from mounting face 
when fully extended; and 

f) A warning to observe the residual capacity 
of the combined telescopic fork-arm unit and 
the fork-lift truck. 
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